Introduction
============

Community-acquired pneumonia (CAP) is commonly defined as an acute infection of the pulmonary parenchyma that is associated with symptoms and signs of acute infection accompanied by the presence of an acute infiltrate on the chest x-ray in a patient who has not resided in a hospital or healthcare facility in the previous 14 days.^[@bib1]^ The overall rate of pneumonia is about 8--15 per 1000 per year, with the highest rates at extremes of age.^[@bib2]^

CAP is common in both developed and developing nations. The incidence rates in most developing nations are not known. There is little documentation on CAP in Nigeria, but earlier work done more than three decades ago estimated that about 20% of Nigerians with pneumonia will die.^[@bib3]^ The cost of treating a patient with CAP could be as little as 150--350 US dollars as an outpatient and as high as 7,500 US dollars as an inpatient.^[@bib4]^ Mortality averages more than 14%, but is less than 1% in those who do not require hospital admission.^[@bib1],[@bib5],[@bib6]^ There is therefore a need to stratify patients according to severity and to identify which patients can be managed as outpatients, inpatients, or in the intensive care unit (ICU).

The care of patients with CAP involves a series of interrelated steps, so it is not surprising that great variability in care exists.^[@bib7],[@bib8]^ Due to this variability, different methods of assessment have evolved over a period of time. These include the Pneumonia Severity Index adopted by the American Thoracic Society and widely used in North America.^[@bib9]^ It is a two-step scoring system using 20 variables and was developed to identify low-risk patients or potential candidates for outpatient care. The CURB score (Confusion, Urea, Respiratory rate, Blood pressure) is a modified version of the British Thoracic Society (BTS) tool which relies on four parameters for scoring.^[@bib10],[@bib11]^ In 2003, Lim *et al*.^[@bib10],[@bib11]^ added age ≥65 years as a fifth prognostic variable to the CURB scoring system and turned it into a 6-point scoring scale (0--5) known as CURB-65, which was adopted by the BTS as a new severity assessment strategy for CAP in 2004. The CURB-65 score is now widely used and has been independently validated in over 11,000 patients in nine countries.^[@bib10]^ There is a need to apply this rule to patients with CAP in Nigeria to investigate its efficiency in the management of CAP patients in our own environment.

The aim of this study was to assess the usefulness of the validated prediction rule CURB-65 score in the management of CAP patients in Nigeria and to determine the outcome in relation to the degree of severity using this scoring system.

Methods
=======

Study design and patients
-------------------------

Data were collected prospectively from consecutively recruited patients seen at the accident and emergency and medical outpatients. Investigations were performed in accident and emergency or during the time of admission for admitted patients. All patients with a clinical and radiological diagnosis of CAP from December 2008 to June 2009 were recruited for the study. Ethical approval was obtained from the ethics committee of the hospital.

Setting
-------

The study was performed at the University of Nigeria Teaching Hospital Enugu, Nigeria, a tertiary health institution with 700 bed spaces which serves Enugu and most of south-eastern Nigeria. The hospital serves a population of over 1.5 million people and sees over 6,000 patients annually. About 2.02% of these patients are treated for CAP annually.^[@bib12]^

Definitions
-----------

CAP was defined as an acute infection of the pulmonary parenchyma associated with symptoms and signs of acute infection, followed by the presence of an acute infiltrate on the chest x-ray in a patient who was not resident in a hospital or healthcare facility in the previous 14 days.^[@bib1]^ All the patients were assessed by a specialist physician before admission and by a pulmonologist before discharge. Patients with CAP were classified into low-, intermediate-, and high-risk groups according to CURB-65 scoring systems. The 30-day all-cause mortality and the need for ICU admission were documented in each risk group.

Inclusion and exclusion criteria
--------------------------------

All consenting adults aged \>18 years were included. Patients were also included if they have two or more symptoms and infiltrates on the chest x-ray.^[@bib13]^ Exclusion criteria included patients admitted to the hospital in the previous 14 days, those whose symptoms developed 48 hrs after admission,^[@bib13]^ patients with tuberculosis or a previous chest x-ray which may conflict with a diagnosis of CAP, and patients who were unwilling to participate.

Radiological evaluation
-----------------------

The chest x-ray was reported by a consultant radiologist. The same radiologist was used for all the reports throughout the period of the study. The machine used was a Siemens si-400, model Gm 0388b2.

Data collection
---------------

A standard questionnaire designed to cover personal data and review symptoms of CAP was used for the study. Data collected during subject assessment included age, gender, and co-morbidity (coexisting illness). Documented physical signs included pulse, axillary temperature, respiratory rate, and blood pressure. Blood pressure was done prior to fluid resuscitation or inotropic support.^[@bib14]^ Confusion was assessed in this study as a new disorientation in time, place, or person. Specimens for full blood count, erythrocyte sedimentation rate, electrolytes, and urea were collected promptly and sent to the laboratory and results were obtained and recorded. HIV testing and counselling was done in 35 subjects (43.7%). Sputum was collected in sterile screw containers. Adequacy of sputum was defined as \>2ml sputum containing \<15 epithelial cells on microscopy.^[@bib15]^

After the patients had been assessed and samples collected, they were assessed for mortality risk using the BTS CURB-65 score as follows: C = confusion (defined as new disorientation in time, place or person) = 1.U = serum urea ≥7.0mmol/L = 1.R = respiratory rate ≥30 cycles/min =1.B = systolic BP \<90 or diastolic BP≤60 = 1.65 = age ≥65 years =1

Each subject scored a minimum of score of 0 and a maximum of 5. Scores of 0--1, 2, and 3--−5 were classed as low-risk, intermediate-risk, and high-risk for mortality associated with CAP, respectively. The patients were then placed on antibiotics using the BTS care guidelines.^[@bib11],[@bib16]^ Patients who were managed at home were observed in casualty for the first 48 hrs and their antibiotics were reviewed with the sputum culture result. The serum urea result was also collected and used to complete the CURB-65 score. If the patient was managed at home, he/she was followed up in the outpatient clinic, then reviewed weekly for 30 days and the outcome documented. If the patient was admitted, he/she was monitored in the ward and transferred to ICU when the need arose. Factors which predicted ICU transfer included a high CURB-65 score, cyanosis, hypothermia or fever not subsiding with treatment, and persistent hypotension. When discharged, the patient was followed up in the outpatient clinic weekly and the outcome documented. During the follow-up visits, patients were re-examined and vital signs were cross-checked. Investigations such as serum urea, chest x-ray, sputum culture, and full blood count were repeated for patients who were not doing well and their treatment adjusted accordingly.

Data analysis
-------------

The data were analysed with Epi-info Version 3.4. Data were presented in tables and charts. Sample mean, standard deviation and the chi-square test were used for statistical significance. Severity was assessed using the CURB-65 scoring system. The primary interest was the number of admissions and outpatients depending on the CURB-65 score. Outcomes of interest were 30-day mortality and the need for ICU admission. Event rates were based on the first episode of CAP and did not include multiple events per person. In all, p values of 0.05 were regarded as significant and conclusions were drawn based on this level of significance. Confidence intervals were set at 95%.

Results
=======

Eighty-eight patients were assessed during the study. Eight patients were excluded based on chest x-ray findings and history of treatment with anti-tuberculous drugs, so 80 patients were finally recruited (39 men and 41 women), giving a male to female ratio of 1:1.05. The mean age was 56±18 years.

Inpatients, outpatients, and ICU admissions
-------------------------------------------

As the CURB-65 score increased there was a significant increase in the proportion of cases admitted; 44 patients (55%) were low-risk (CURB-65 score 0--1), 16 (20%) were intermediate-risk (CURB-65 score 2), and 20 (25%) were high-risk patients (CURB-65 score 3--5) ([Table 1](#tbl1){ref-type="table"}).

As the CURB-65 score increased there was a significant increase in the proportion of cases that were severe enough to be admitted to the ICU. When patients were classified according to low-, intermediate, and high-risk, no low-risk patient was treated in the ICU but many of the high-risk patients were treated in the ICU ([Table 2](#tbl2){ref-type="table"}).

Thirty-day mortality
--------------------

[Table 3](#tbl3){ref-type="table"} shows the distribution of patients and 30-day mortality outcome in each class of the CURB-65 rule. There was a significant increase in the proportion of deaths as the CURB-65 score increased. When the patients were classified into low-, intermediate-, and high-risk classes, the findings show that death was significantly higher in the high-risk group ([Table 3](#tbl3){ref-type="table"}).

### Age distribution and mortality

Mortality was noted to be highest in those aged ≥65 years and lowest in the younger age groups with patients aged 35--44 and those aged ≤34 years each recording 8.3%. When the age-specific case fatality rate was calculated, it was still highest in those aged ≥65 years (18.5%).

### Contribution of co-morbidity to mortality outcome

Forty-seven of the 80 patients had co-morbidities. The 30-day mortality rate for those with co-morbidities was 23.4% compared with only 3% in those with no co-morbidities ([Table 4a](#tbl4a){ref-type="table"}). A cross-tabulation of co-morbidity and mortality is shown in [Table 4b](#tbl4b){ref-type="table"}.

Using the Charlson Co-morbidity Index, the overall co-morbidity score was high (3) for chronic kidney disease and chronic liver disease with 1-year estimated mortality rates of 52% and 56%, respectively. For other conditions, the overall co-morbidity score was moderate (2) with 1-year estimated mortality rates of 26% each ([Table 4c](#tbl4c){ref-type="table"}).

Thirty-five patients (43.8%) were screened for HIV, five of whom (14.3%) were positive.

### Specificity, sensitivity, positive and negative predictive values of 30-day mortality of CURB-65 rule

[Table 5](#tbl5){ref-type="table"} shows that sensitivity was high with a low CURB-65 score and decreased as the score increased, while specificity increased with increasing CURB-65 score. The CURB-65 score has high negative and low positive predictive values.

Discussion
==========

Main findings
-------------

This study assessed the severity and outcome of CAP using the CURB-65 score and found it to be a convenient tool for assessing CAP patients in Nigeria.

Our study had an equal male to female ratio of 1:1.05 with a slight female preponderance and many of our patients were aged ≥65 years (33.75%).

The study revealed that the majority of our patients with a low-risk score were managed at home with a good outcome while most of the intermediate- and high-risk patients were admitted. As in other studies, ICU admission increased with increasing risk score. This study found an ICU admission of 10% of the total number of patients.

The overall outcome showed a mortality rate of 15% (12 patients) and the 30-day mortality increased as the CURB-65 score increased. The mortality rate was higher among elderly subjects aged \>65 years and also higher in subjects with co-morbidities. A comparison of mortality in patients with and without co-morbidities showed a significant difference (p=0.012).

The findings in this study showed that CURB-65 has high negative and low positive predictive values at all cut-off points. The sensitivity was high at a low CURB-65 score and specificity was high at a high CURB-65 score.

Strengths and limitations of the study
--------------------------------------

The strength of this study lies in its prospective design, wide age range, use of the BTS guidelines for the management of patients, and the novelty of this study in the West African sub-region.

All x-rays were reported by the same radiologist, giving rise to less potential bias in radiological interpretation.

This was a prospective observational short-term study and could not look at the long-term effects of the disease on the patients. A larger sample size is required to support some of the conclusions made in this study.

Interpretation of findings in relation to previously published work
-------------------------------------------------------------------

The study had an almost equal male to female ratio of 1:1.05. This is in agreement with most other studies which found equal sex ratios or slight male or female preponderance.^[@bib3],[@bib17],[@bib18]^

The CURB-65 score remains a standard scoring system for identifying patients who can be managed at home. This is in agreement with studies carried out by two different investigators which showed that the CURB-65 rule is suitable for use in the emergency department because of the simplicity of its application and the ability to identify low-risk patients.^[@bib10],[@bib19]^ Capelastegui *et al*.,^[@bib20]^ in a similar study, confirmed that CURB-65 and the simpler CRB-65 are simple clinical approaches that can be applied in the community setting to augment clinical judgement regarding the need for hospital admission.

The rate of admission to the ICU in this study was 10%. This compares with admission rates of 4%, 10%, and 16.7% in other studies.^[@bib10],[@bib21],[@bib22]^ The reason for the variation is that the criteria for ICU admission differ from hospital to hospital and from one country to another, and disease severity is not the only factor to consider. Other factors such as disease prognosis, pre-morbid status, patient age, and availability of ICU resources are all routinely considered by intensive care physicians before admitting patients to the ICU.^[@bib10],[@bib23],[@bib24]^ This implies that this prediction rule is not very useful in predicting ICU admission, although it gives an indication of disease severity.

The 30-day mortality increased as the CURB-65 score increased, and this is comparable to a previous study reported from Spain.^[@bib19]^ This shows that the CURB-65 rule is a good tool for severity assessment in our CAP patients. When the patients were risk-stratified, 2% of the low-risk group died compared with 12.5% of the intermediate-risk group and 45% of the high-risk group. This is in agreement with a study by Ewig *et al*.^[@bib22]^ which showed that 20--50% of high-risk patients would die from CAP.

Age and co-morbidities are known to influence the outcome of CAP. This supports many of the findings in other countries;^[@bib1],[@bib17],[@bib25]^ for example, studies at the University of Pittsburgh, USA, showed that the incidence rate of CAP rose five-fold and mortality doubled as age increased from 65--69 years to \>90 years^[@bib25]^ and, in the Spanish Evan-65 study, the burden of CAP was found to increase with age.^[@bib26]^ All these give credence to the findings in this study.

Heart failure, chronic obstructive pulmonary disease (COPD), and malignancies were the leading co-morbidities found in this study, which agrees with the reports of several other studies.^[@bib1],[@bib22],[@bib27]^ Cough is a frequent symptom of heart failure, so exposure to microbial agents may result in CAP. Studies have shown an increased rate of lower respiratory tract infections in patients with heart failure and, in fact, CAP is known to be an exacerbating factor in patients with congestive cardiac failure.^[@bib28],[@bib29]^ COPD is a known frequent co-morbidity in patients admitted to hospital for CAP and respiratory failure. A study of severe CAP in 529 patients in 33 intensive care units in Spain found COPD to be the most frequent co-morbidity.^[@bib9]^ In our study, COPD was found in 12.8% of the patients with co-morbidities. Stroke patients may become unconscious and aspirate or have problems with swallowing, and this may predispose them to pneumonia. A high prevalence of HIV has been noted in CAP patients, especially those with pulmonary tuberculosis, suggesting that it is a possible risk factor for developing CAP.^[@bib30]^ This study showed a low number of CAP patients with HIV infection (n=5, 10.6%), because a considerable number of HIV patients seen in the course of the study failed the inclusion criteria because they required anti-tuberculosis treatment (as per the guideline for TB management) instead. The reason is not far-fetched since the duration and drug treatment of tuberculosis is different. Chronic liver disease, chronic kidney disease, and diabetes mellitus were equally observed co-morbidities which may predispose patients to CAP by directly or indirectly reducing the immunity. In a study in Brazil of 24 patients with community-acquired staphylococcal pneumonia, 15 of them had co-morbidities and 29.15% of the patients with co-morbidities had diabetes.^[@bib31]^ The mortality rate among those with co-morbidities in that study was 16.6%.

Similar to findings in other studies,^[@bib10],[@bib11],[@bib32]^ this study shows that the CURB-65 rule has high negative and low positive predictive values for 30-day mortality at all cut-off points. It therefore has some ability to predict 30-day mortality in patients with CAP. For identifying high-risk patients, the CURB-65 rule has a low positive predictive value which makes it less useful in guiding decisions for inpatient management.^[@bib10]^ The sensitivity is high at a low CURB-65 score and specificity is high at a high CURB-65 score. Thus, as the specificity increases the sensitivity decreases and vice versa, which is in agreement with a previous study.^[@bib10]^

Implications for future research, policy and practice
-----------------------------------------------------

The findings of this study suggest that severity assessment using CURB-65 should be done in all patients with CAP and more education should be given to doctors and GPs so that the guideline can be used for the optimal management of these patients. A multicentre study is needed in the sub-region to confirm the findings of this study.

Conclusions
-----------

The CURB-65 scoring system has been shown to be a practical tool for assessing the severity and outcome of CAP in Nigeria. It is very useful, particularly in a busy emergency department, because of its simplicity in application and its ability to identify a reasonable proportion of low-risk patients for potential outpatient care.
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###### Inpatients and outpatients categorised according to CURB-65 score
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###### Contribution of different co-morbidities to mortality outcome
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###### Cross-tabulation of co-morbidity and mortality in patients with community-acquired pneumonia
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###### Applying the Charleson Co-morbidity Index to estimate the effect of the diseases on CAP outcome
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###### Sensitivity, specificity, positive and negative predictive values of 30-day mortality of CURB-65 rule
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